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DETAILED ACTION 

1 . This office action is in response to the amendments filed 6/3/201 0. Claims 1 - 5, 
7 - 23, and 25 - 32 are pending in the application. 

Response to Amendment 

2. Amendment to the claims overcome the previous claim rejections under 35 
U.S.C. 112, second paragraph, as being incomplete for omitting essential steps, such 
omission amounting to a gap between the steps. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 - 4, 7 - 10, 12, 13, 15, 17 - 19, 21, 22, 31 and 32 are rejected under 
35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 6,996,828 to Kimura 
et al. [hereinafter Kimura] in view of US 20010016879 A1 to Sekiguchi et al. 
[hereinafter Sekiguchi]. 

5. As to claim 1 , Kimura teaches a method for operating (implementing) a 
secondary operating system [second OS; col. 5, lines 5 - 9] on a processor [col. 3, line 
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64 - col. 4, line 3 and col. 4, lines 20 - 22] in addition to a primary operating system 
[first OS; col. 4, lines 60 - 65], the method comprising the steps of: 

switching from the primary operating system to the secondary operating system 
based on an interrupt call [switching of the running OS and starting of the interrupt 
processing of the second OS; col. 16, lines 52 - 65; col. 13, lines 46 - 56; col. 15, line 
58 -col. 16, line 5]; 

loading a secondary operating system driver (SOS driver) of the primary 
operating system [control for running the multi-OS is incorporated as a device driver for 
the first OS (hereinafter referred to as multi-OS driver); col. 10, lines 19-22 and 54 - 
60; col. 11, lines 14-20; col. 12, lines 4- 10] and activating said secondary operating 
system driver for loading [loading the second OS by execution of the multi-OS 
management program in the first OS, Fig. 15; col. 12, lines 24 - col. 13, line 13] and 
controlling said secondary operating system [col. 12, lines 11-23 and 45-52; col. 14, 
lines 5-20; col. 15, lines 13-36], said secondary operating system driver comprising 
an interrupt handling routine [interrupt table 107, the interrupt management program, 
the interrupt handler, the interface module to be referred from each operating system 
and the like are stored in the common area as part of the multi-OS driver; col. 11, lines 
21 -32]; and 

determining information [address of the interrupt handler of the second OS; col. 
1 6, lines 42 - 51 ; col. 6, lines 1 7 - 27] stored in an interrupt table of the secondary 
operating system with said interrupt handling routine, said information corresponding to 
a point in the secondary operating system at which said interrupt call is to be serviced 
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[interrupt handler in the common area 203 captures the interrupt and decides an 
operating system to process the interrupt with reference to the processing OS 1621 of 
the interrupt identification table 1620. Then, the control is passed to the address of the 
handler 1622; col. 13, lines 46 - 56; col. 13, lines 24 - 25; col. 13, lines 45 - 63]. 
Kimura teaches changing the interrupt table register value to the address of the interrupt 
table assigned to the multi-OS driver [col. 13, lines 5 - 13 and col. 4, lines 20 - 23]. 
Kimura does not specifically teach exchanging interrupt tables of the operating systems 
during said interrupt call. 

However, Sekiguchi teaches exchanging interrupt tables [portions essential also 
for the second OS to access: such as the interrupt table 107; paragraphs 0218 and 
0239] of the operating systems [interrupt table in the first OS main memory area is 
changed to the interrupt table 107 of the support driver; paragraphs 0152 and 0146] 
during said interrupt call [an external interrupt occurs; paragraph 0158]. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the invention of Kimura to incorporate the features of 
Sekiguchi. One of ordinary skill in the art would have been motivated to make the 
combination because this provides concurrent execution of a plurality of OSs without 
using specific hardware, by modifying an initializing process and interrupt management 
of each OS and by adding an interrupt management program [paragraph 0016 of 
Sekiguchi]. 
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6. As to claim 22, Kimura as modified by Sekiguchi teaches a device for operating a 
secondary operating system [second OS; col. 5, lines 5 - 9 of Kimura] on a processor 
[col. 3, line 64 - col. 4, line 3 and col. 4, lines 20 - 22 of Kimura] in addition to a primary 
operating system [first OS; col. 4, lines 60 - 65 of Kimura], the device comprising: 

a means for switching from the primary operating system to the secondary 
operating system based on an interrupt call [switching of the running OS and starting of 
the interrupt processing of the second OS; col. 16, lines 52 - 65; col. 13, lines 46 - 56; 
col. 15, line 58 - col. 16, line 5 of Kimura]; 

a secondary operating system driver (SOS driver) of the primary operating 
system [control for running the multi-OS is incorporated as a device driver for the first 
OS (hereinafter referred to as multi-OS driver); col. 10, lines 19-22 and 54 - 60; col. 
11, lines 14-20; col. 12, lines 4 - 10 of Kimura] for loading [loading the second OS by 
execution of the multi-OS management program in the first OS, Fig. 15; col. 12, lines 24 
- col. 13, line 13 of Kimura] and controlling the secondary operating system is 
constructed [col. 12, lines 11-23 and 45-52; col. 14, lines 5-20; col. 15, lines 13- 
36 of Kimura]; 

a function for exchanging interrupt tables [portions essential also for the second 
OS to access: such as the interrupt table 107; paragraphs 0218 and 0239 of Sekiguchi] 
of the operating systems [interrupt table in the first OS main memory area is changed to 
the interrupt table 107 of the support driver; paragraphs 0152, 0146, and 0158 of 
Sekiguchi], said secondary operating system driver comprising an interrupt service 
routine [interrupt table 107, the interrupt management program, the interrupt handler, 
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the interface module to be referred from each operating system and the like are stored 
in the common area as part of the multi-OS driver; col. 1 1 , lines 21 - 32 of Kimura], said 
interrupt service routine determining information [address of the interrupt handler of the 
second OS; col. 16, lines 42 - 51 ; col. 6, lines 17 - 27 of Kimura] stored in an interrupt 
table of the secondary operating system corresponding to a point in the secondary 
operating system at which said interrupt call is to be serviced [interrupt handler in the 
common area 203 captures the interrupt and decides an operating system to process 
the interrupt with reference to the processing OS 1621 of the interrupt identification 
table 1620. Then, the control is passed to the address of the handler 1622; col. 13, lines 
46-56; col. 13, lines 24-25; col. 13, lines 45-63 of Kimura]. 

7. As to claim 31 , Kimura as modified teaches a method for operating 
(implementing) a secondary operating system [second OS; col. 5, lines 5 - 9 of Kimura] 
on a processor [col. 3, line 64 - col. 4, line 3 and col. 4, lines 20 - 22 of Kimura] in 
addition to a primary operating system [first OS; col. 4, lines 60 - 65 of Kimura] in which 
a change from the primary operating system to the secondary operating system takes 
place through an interrupt call [col. 16, lines 52 - 65; col. 13, lines 46 - 56; col. 15, line 
58 - col. 16, line 5 of Kimura], the method comprising the steps of: 

providing an interrupt call [external interrupt occurs; col. 15, line 57 - col. 16, line 
11 of Kimura]; 

switching from the primary operating system to the secondary system based on 
said interrupt call [switching of the running OS and starting of the interrupt processing of 
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the second OS; col. 16, lines 52 - 65; col. 13, lines 46 - 56; col. 15, line 58 - col. 16, 
line 5 of Kimura]; 

providing the primary operating system with a secondary operating system driver 
[control for running the multi-OS is incorporated as a device driver for the first OS 
(hereinafter referred to as multi-OS driver); col. 10, lines 19-22 and 54 - 60; col. 1 1 , 
lines 14-20; col. 12, lines 4- 10 of Kimura], said secondary operating system driver 
comprising an interrupt call servicing routine [interrupt table 107, the interrupt 
management program, the interrupt handler, the interface module to be referred from 
each operating system and the like are stored in the common area as part of the multi- 
OS driver; col. 1 1 , lines 21 - 32 of Kimura]; 

loading said secondary operating system driver (SOS driver) in the primary 
operating system and activating said secondary operating system driver [first operating 
system loads the object file of the multi-OS driver; col. 11, lines 13-21 of Kimura] for 
loading and controlling the secondary operating system [col. 12, lines 24 - col. 13, line 
13; col. 12, lines 11-23 and 45-52; col. 14, lines 5-20; col. 15, lines 13-36 of 
Kimura], said primary operating system having a primary operating system interrupt 
table [interrupt table in the first OS main memory area; paragraphs 0152, 0146, and 
0158 of Sekiguchi], said secondary operating system having a secondary operating 
system interrupt table [portions essential also for the second OS to access: such as the 
interrupt table 107; paragraphs 0218 and 0239 of Sekiguchi]; 

replacing said primary operating interrupt table with said second operating 
system interrupt table during said interrupt call [interrupt table in the first OS main 
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memory area is changed to the interrupt table 107 of the support driver; paragraphs 
0152, 0146, and 0158 of Sekiguchi]; 

processing information stored in said second operating system interrupt table 
with said secondary operating system driver [At Step 1811, the interrupt handler of the 
second OS is started; col. 16, lines 42 - 52 of Kimura] such that said interrupt call 
servicing routine determines the information [address of the interrupt handler of the 
second OS; col. 16, lines 42-51; col. 6, lines 17- 27 of Kimura] stored in the second 
operating system interrupt table as to the point in the secondary operating system 
where the running of the interrupt is to take place [interrupt handler in the common area 
203 captures the interrupt and decides an operating system to process the interrupt with 
reference to the processing OS 1621 of the interrupt identification table 1620. Then, the 
control is passed to the address of the handler 1622; col. 13, lines 46 - 56; col. 13, lines 
24-25; col. 13, lines 45-63 of Kimura]. 

8. As to claim 32, Kimura as modified by Sekiguchi teaches a device for operating a 
secondary operating system [second OS; col. 5, lines 5 - 9 of Kimura] on a processor 
[col. 3, line 64 - col. 4, line 3 and col. 4, lines 20 - 22 of Kimura] in addition to a primary 
operating system [first OS; col. 4, lines 60 - 65 of Kimura] in which a change from the 
primary operating system to the secondary operating system takes place through an 
interrupt call [col. 16, lines 52-65; col. 13, lines 46-56; col. 15, line 58 -col. 16, line 5 
of Kimura], the device comprising: 
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a function for replacing an interrupt table [interrupt table in the first OS main 
memory area; paragraphs 0152, 0146, and 0158 of Sekiguchi] of the primary operating 
system with an interrupt table [portions essential also for the second OS to access: such 
as the interrupt table 107; paragraphs 0218 and 0239 of Sekiguchi] of the secondary 
operating system [interrupt table in the first OS main memory area is changed to the 
interrupt table 107 of the support driver; paragraphs 0152, 0146, and 0158 of 
Sekiguchi]; 

a secondary operating system driver (SOS driver) of the primary operating 
system [control for running the multi-OS is incorporated as a device driver for the first 
OS (hereinafter referred to as multi-OS driver); col. 10, lines 19-22 and 54 - 60; col. 
11, lines 14-20; col. 12, lines 4 - 10 of Kimura] for loading [loading the second OS by 
execution of the multi-OS management program in the first OS, Fig. 15; col. 12, lines 24 
- col. 13, line 13 of Kimura] and controlling the secondary operating system [col. 12, 
lines 11-23 and 45-52; col. 14, lines 5-20; col. 15, lines 13-36 of Kimura], said 
secondary operating system driver comprising an interrupt call servicing routine 
[interrupt table 107, the interrupt management program, the interrupt handler, the 
interface module to be referred from each operating system and the like are stored in 
the common area as part of the multi-OS driver; col. 1 1 , lines 21 - 32 of Kimura], 
wherein said interrupt call servicing routine determines the information [address of the 
interrupt handler of the second OS; col. 16, lines 42-51; col. 6, lines 17 -27 of 
Kimura] stored in the interrupt table of the secondary operating system as to the point 
where interrupt running is to take place in said secondary operating system [interrupt 



Application/Control Number: 10/595,348 Page 10 

Art Unit: 2194 

handler in the common area 203 captures the interrupt and decides an operating 
system to process the interrupt with reference to the processing OS 1621 of the 
interrupt identification table 1620. Then, the control is passed to the address of the 
handler 1622; col. 13, lines 46 - 56; col. 13, lines 24 - 25; col. 13, lines 45 - 63 of 
Kimura]. 

9. As to claim 2, Kimura teaches wherein the secondary operating system driver 
(SOS driver) subsequently loads the secondary operating system [col. 12, lines 24 - 
col. 13, line 23]. 

10. As to claim 3, Kimura teaches wherein the secondary operating system driver 
loads the secondary operating system [loading the second OS by execution of the multi- 
OS management program in the first OS, Fig. 15; col. 12, lines 24 - col. 13, line 13]. 

11. As to claim 4, Kimura teaches wherein memory contexts (virtual operating areas) 
are created in the central processing unit (CPU) [col. 4, lines 20 - 37]. 

12. As to claim 7, Kimura teaches wherein the secondary operating system controls 
a change to the primary operating system [col. 13, line 34 - col. 14, line 19]. 

13. As to claim 8, Kimura teaches wherein a change from the secondary operating 
system to the primary operating system takes place when the secondary operating 
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system is idle (entry into the idle loop) [first OS can run only when the second is idle; 
col. 13, lines 26-33] 

14. As to claim 9, Kimura teaches wherein a change from the secondary operating 
system to the primary operating system takes place through an instruction in the 
program sequence of the secondary operating system [OS switching procedure; col. 14, 
lines 1 -29]. 

15. As to claim 10, Kimura teaches wherein a change from the primary operating 
system to the secondary operating system takes place through an interrupt call [col. 16, 
lines 52-56]. 

16. As to claim 12, Kimura teaches wherein interrupt calls of the primary operating 
system are inhibited during the secondary operating system sequence [col. 15, lines 1 - 
12]. 

17. As to claim 13, Kimura teaches wherein an interrupt servicing routine in the SOS 
operator reads the interrupt call table of the secondary operating system and the 
processing of the latter takes place or is continued at the point relative to the interrupt 
call [receives the address of the second OS module executed after switching from the 
first OS to the second OS; col. 14, lines 24 - 55]. 
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18. As to claim 1 5, Kimura teaches wherein by means of an interrupt call servicing 
routine in the system driver, the information stored in the interrupt table of the 
secondary operating system (SOS) is determined as to the point in the latter where the 
running of the interrupt is to take place [col. 15, line 58 - col. 16, line 57 and col. 11, 
lines 21 -32]. 

19. As to claim 17, Kimura teaches wherein after occurrence a corresponding 
interrupt call and determination of the point in the secondary operating system where 
interrupt running is to take place is determined, processing thereof at the point in the 
secondary operating system concerning the interrupt call is continued [col. 12, lines 54 
-67]. 

20. As to claim 18, Kimura teaches wherein on changing from one operating system 
to the other all the system states of one operating system are stored [OS context table; 
col. 13, lines 26-33]. 

21 . As to claim 19, Kimura teaches wherein on changing from one operating system 
to the other all system states of the other operating system are loaded [col. 13, lines 34 
-45]. 

22. As to claim 21 , Kimura teaches clock generation for the primary operating system 
takes place through a clock system driver [col. 4, lines 11 - 12]. 
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23. Claims 5, 11, 14, 16, 20, 23, and 25 - 30 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Kimura and Sekiguchi further in view of U.S. Patent 
Application Publication No. 20040205755 to Lescouet et al. [hereinafter Lescouet]. 

24. As to claim 5, Kimura teaches wherein a change between the operating systems 
takes place by means of the SOS driver of the primary operating system [col. 12, lines 
24 - col. 13, line 13 and col. 14, lines 1 -4]. Kimura and Sekiguchi do not teach a 
board support package (BSP). 

However, Lescouet teaches switching between operating systems [paragraph 
0088], a Board Support Package [paragraphs 0061 and 0064], and using the Board 
Support Package to change between operating systems [Board Support Package are 
specially adapted to assist the hardware resource dispatcher in virtualizing the shared 
devices for secondary operating systems; paragraph 0064]. 

It would have been obvious to a person of ordinary skill in the art to further 
modify the invention of Kimura and Sekiguchi to incorporate the features of Lescouet. 
One of ordinary skill in the art would have been motivated to make the combination 
because writing a new Board Support Package allow execution of the Operating System 
on a new computer with the same CPU but different system devices [paragraph 0061 of 
Lessouet]. 
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25. As to claim 1 1 , Kimura as modified teaches wherein the change between 
operating systems takes place by means of a program code filed in the tunnel area of 
the memory [paragraphs 0034, 0065, 0088 of Lessouet]. One of ordinary skill in the art 
would have been motivated to make the combination because this allows the primary 
operating system drivers to access shared resources, even if the access is requested 
by the secondary operating system [paragraph 0016 of Lessouet]. 

26. As to claim 14, Kimura as modified teaches wherein for each interrupt associated 
with the secondary operating system, which is to initiate an interrupt call in the 
secondary operating system, the system driver generates an entry in the interrupt call 
table in the primary operating system, which in turn initiates a call of the corresponding 
interrupt servicing routine in the secondary operating system [handling interrupts (using 
the real time operating system interrupt service routines, and supplying data where 
necessary to the virtual interrupt service routines of the secondary operating systems); 
paragraphs 0083, 0069, and 0141 of Lessouet]. As to the reasons for combining 
Kimura and Lessouet, see the rejections for claims 5 and 1 1 . 

27. As to claim 1 6, Kimura as modified teaches wherein in the case of activity of the 
secondary operating system (SOS) following an interrupt request through the 
information stored in the interrupt call table of the secondary operating system as to the 
point in the latter where the running of the interrupt is to take place [paragraphs 0083, 
0069, and 0141 of Lessouet], the interrupt call servicing routine of the secondary 
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operating system (SOS) is directly polled solely by the secondary operating system and 
not via the system driver [paragraph 0138 of Lessouet]. As to the reasons for 
combining Kimura and Lessouet, see the rejections for claims 5 and 1 1 . 

28. As to claim 20, Kimura teaches wherein clock generation for the secondary 
operating system takes place through the hardware timer [clock interrupt generator 111; 
col. 4, lines 1 - 3 of Kimura and paragraph 0068 of Lessouet]. As to the reasons for 
combining Kimura and Lessouet, see the rejections for claims 5 and 1 1 . 

29. As to claim 23, Kimura as modified teaches wherein the SOS driver has a tunnel 
context setting routine for setting a tunnel context in the central processing unit (CPU) 
[paragraphs 0034, 0065, 0088 of Lessouet]. As to the reasons for combining Kimura 
and Lessouet, see the rejections for claims 5 and 1 1 . 

30. As to claim 25, Kimura as modified teaches wherein the SOS driver has an 
interrupt call table change routine for producing entries in the interrupt call table of the 
primary operating system, which at least take up entries for the interrupt calls for the 
secondary operating system [paragraphs 0083, 0069, and 0141 of Lessouet]. As to the 
reasons for combining Kimura and Lessouet, see the rejections for claims 5 and 1 1 . 

31 . As to claim 26, Kimura as modified teaches wherein the board support package 
(BSP) has a section for return to the primary operating system (POS) [paragraphs 0061 
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and 0064 of Lessouet]. As to the reasons for combining Kimura and Lessouet, see the 
rejections for claims 5 and 1 1 . 

32. As to claim 27, Kimura as modified teaches wherein the secondary operating 
system driver (SOS driver) has an interrupt table [paragraphs 0083, 0069, and 0141 of 
Lessouet] section by means of which it produces in the primary operating system an 
interrupt call table containing a call of an interrupt servicing routine for polling the 
secondary operating system [paragraph 0138 of Lessouet]. As to the reasons for 
combining Kimura and Lessouet, see the rejections for claims 5 and 1 1 . 

33. As to claim 28, Kimura as modified teaches wherein the system driver is 
constructed for producing an entry in the interrupt call table in the primary operating 
system (POS) for each interrupt associated with the secondary operating system (SOS), 
which is intended to initiate an interrupt call in the secondary operating system and that 
the interrupt call table is constructed for polling the corresponding interrupt servicing 
routine in the secondary operating system (SOS) [paragraphs 0083, 0069, and 0141 of 
Lessouet]. As to the reasons for combining Kimura and Lessouet, see the rejections for 
claims 5 and 11. 

34. As to claim 29, Kimura as modified teaches wherein an interrupt call servicing 
routine in the system driver is constructed for determining the information stored in the 
SOS interrupt table as to the point in the secondary operating system where interrupt 
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running is to take place [paragraphs 0083, 0069, and 0141 of Lessouet]. As to the 
reasons for combining Kimura and Lessouet, see the rejections for claims 5 and 1 1 . 

35. As to claim 30, Kimura as modified teaches wherein it is constructed in the case 
of activity of the secondary operating system (SOS) following an interrupt request 
through the information stored in the secondary operating system interrupt call table as 
to the point in which the secondary operating system interrupt running is to take place, 
so as to poll the interrupt call servicing routine of the secondary operating system 
directly solely through the secondary operating system and without passing via the 
system driver [paragraphs 0083, 0069, and 0141 of Lessouet]. As to the reasons for 
combining Kimura and Lessouet, see the rejections for claims 5 and 1 1 . 

Conclusion 

36. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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